Establishing isogenic inducible cell lines using founder reporter lines and recombinase-mediated cassette exchange.
Manipulating gene expression in mammalian cell lines is one of the most widely used methods for studying gene function. Tetracycline- and doxycycline-inducible systems are sensitive, reproducible, relatively inexpensive, and proven to work well in both cell lines and mouse models. However, obtaining homogeneous transgene expression or uniform knockdown by short hairpin RNA requires time-consuming and labor-intensive single-cell cloning to derive stable cell lines. For this reason, Tet-inducible cell systems have yet to be widely adopted. Here we describe the XT-cell method, a novel system for establishing isogenic inducible cell lines using founder reporter lines and recombinase-mediated cassette exchange. We demonstrate that, using this XT-cell method, isogenic stable Tet-inducible cell lines can be efficiently created with much less effort and time as compared with conventional methods. The XT-plasmids and the XT-founder cell lines will be a valuable resource to researchers interested in versatile modulation of gene expression in cell culture systems, and this method has the potential to expedite many aspects of biomedical research.